Feeding trials were conducted to elucidate the influence of thyme and peppermint oils or their combination on productive performance and some blood biochemical parameters of broiler chickens. A total of 96 day-old boiler chicks (Ross-308) were divided into four treatment groups. The first one was fed the basal diet, while the 2 nd , 3 rd , and 4 th groups were fed the same diet supplemented with thyme oil (100 mg/kg), peppermint oil (100 mg/kg) or a combination of both. Each treatment had three replicates with 8 broilers each. The daily weight gain was significantly (P<0.01) increased while feed conversion ratio and abdominal fat measures were enhanced by the dietary inclusion of the thyme oil and peppermint oil or their combination compared with the control corn-soybean-fed broilers. Interestingly, the addition of thyme oil and peppermint oil or their combination significantly reduced (P<0.01) the total cholesterol and triglycerides levels whereas the other blood profile including total protein, T3 and glucose levels were increased. There were significant variations in carcass characteristics including the percentages of dressed carcass, heart, gizzard, spleen and liver. In conclusion, the of thyme oil and peppermint oil or their combination displayed a greater response as growth promoters compared to the standard diet in order to improve growth performance and decreased cholesterol levels without adverse effect on carcass criteria of broilers.
INTRODUCTION
Dietary inclusion of herbs essential oils was reported to increase daily gain of weight and enhance the efficiency of feed utilization. The antibacterial properties of thyme and peppermint oils due mainly to their beneficial chemical compounds (i.e. thymol and menthol), which degrade the outer bacterial membranes resulting in the elaboration of their materials from the cells to the surround environment (Helander et al., 1998) . Both herbs could improve immunity, antioxidant properties, and enhance appetite (Dorman et al., 2003; Yalcin et al., 2012; Abdel-Wareth et al., 2012 , 2013 , 2016 , and 2018 . Toghyani et al. (2010) observed better feed: gain ratio by adding 10 g/kg thyme in contrast to 5 g/kg diet. Abdel-Wareth et al. (2019) elucidated that BW and BWG were increased by peppermint leaves addition to broiler diets. Moreover, supplementation of peppermint leaves improved productive performance laying hens (Abdel-Wareth and Lohakare, 2014) . There are scarce data about the possible effects (in vivo) of both thyme and peppermint oils in contrast to that of leaves of these herbs. Therefore the purpose of this research was to evaluate the impact of thyme and peppermint oils either singly or in combination on productive performance, carcass traits and some blood parameters of broiler chicks.
MATERIALS AND METHODS

Experiment Procedures
This trail was conducted at the Department of Animal and Poultry Production farm, Faculty of Agriculture, South Valley University, Egypt. Rearing of birds was done according the Animal Health and Care Committee guides applied in the university.
Total of 96 day old (Ross 308) boiler chickens were allocated into four experimental groups, the 1 st one was fed the basal (control) diet, while the 2 nd , 3 rd , and 4 th groups were fed the basal diet supplemented with thyme oil (100 mg/kg), peppermint oil (100 mg/kg) or a combination of thyme oil (100 mg/kg) and peppermint oil (100 mg/kg), respectively. Each treatment had three replicates with 8 broilers each. Diets were formulated to satisfy the recommended requirements of broiler chickens (NRC, 1994) . Composition and chemical analysis of diets are presented in Table- 1. The following materials and methods procedures were previously descried by Abdel-Wareth et al.(2019) . 
Management and housing of birds
Chicks were housed in 3-tier battery (97 cm length × 50cm width × 45 cm height) in an equipped closed farm. The chicks of each replicate were set in one wire cage supplied with nipple drinkers and slatted iron floor. Feed and water were provided all time.
Growth performance data
Live body weight, gain, feed consumption, mortality rate, and feed: gain ratio (FCR) were recorded at 1, 21, and 42 days of age. The experiment duration was 42 days. All data (FC, BWG, FCR) were measured at definite intervals i.e., from 1 to 21, 22 to 42 and for the whole period (1 to 42 d).
Measurement of Carcass traits
At the end of the experiment (42 d), 20 chicks / treatment group were randomly chosen (two /replicate), overnight fasted but with access to water, then slaughtered according to Islamic regulations, and de-feathered. After evisceration the dressing percentage and relative organs weights were calculated (liver, heart, gizzard, spleen).
Abdominal fat (%), small intestine and caecum length also measured.
Blood biochemical analyses
Blood samples were withdrawn from 20 chicks per treatment group by wing vein puncture using sterilized needles in vacutainer tubes. Birds were still feeding before blood collection and feed was not withdrawn from the feeder. Blood was let for short time to allow separation of serum naturally, then centrifugation (4000 rpm for 15 minutes) of all samples were done to harvest all serum. Sera were decanted in dry and clean Eppendorf tubes and stored frozen (at -20 o C) till the biochemical analysis. Serum proteins, glucose, cholesterol, LDL-cholesterol and triglycerides were measured by spectrophotometer by using available commercial kits according to the manufacturer outlines. Thyroid gland hormones concentration (triiodothyronine, T 3 and thyroxine, T 4 ) were analyzed by ELISA technique using kits purchased from Spectrum Chemical Company, Obour City -Cairo, Egypt.
Statistical analysis of data
The obtained results were subjected to one way ANOVA using the general linear model (GLM) procedure of SAS 9.2 software (SAS Institute, 2005) . Significance differences between means were detected by Duncan multiple range test (Duncan, 1955) , where P<0.05; Pvalues less than 0.001 are expressed as "<0.001" rather than the actual value.
RESULTS AND DISCUSSION
Results
Productive performance
Supplementation with thyme oil, peppermint oil or the combination had an obvious effect on productive performance of broiler (Table 2) . Live body weight and gain in weight were significantly increased with supplementation of thyme oil, peppermint oil or their combination to broiler diet compared to control group at the two experimental periods (21 and 42 d of age). However, both feed consumption and conversion were significantly decreased with supplementation of thyme oil, peppermint oil or their combination to broiler diet in comparison with those fed the control (un-supplemented) ones of the same ages. Table 3 shows the efficaccy of diets without or with thyme oil, peppermint oil or their combination on serum biocheical parameters of broiler chicks. It is clear from the data that serum levels of cholesterol and triglyceride were significantly reduced (P<0.001) in chicks that fed diets with thyme oil, peppermint oil or their combination compared by the control ones. Serum glucose and total protein were increased (P<0.001) in the thyme oil, peppermint oil or their combination supplemented birds in comparison with those of controlchicks. There were insignificant differences between birds of different treatments in terms of serum albumin level and thyroxine (T 4 ) concentration. 
Some blood biochemical responses
Carcass criteria
The effects of thyme oil, peppermint oil or their combination on eviscerated carcasses criteria and some internal organs weight are presented in Table 4 . There were significant effects of thyme oil, peppermint oil or their combination supplementaions on dressing percentage, liver, gizzard, spleen, small intestine length and cecum length (Tables 4). Dietary thyme oil, peppermint oil or their combination had a reducuction enffect (P<0.01) on the percentages of abdominal fat and heart weights in contast with the values recoded for control group. 
Discussion
The possible effect(s) of dietary inclusion of thyme oil, peppermint oil or their combination on performance, carcass traits and serum biochemistry of broiler chicks were investigated. Both BW gain and FCR were significantly improved in birds fed diets supplemented with thyme oil, peppermint oil or their combination. Similar results were observed in broilers that fed with diets supplemented with thyme leaves (Abdel-Wareth et al.,2012) peppermint leaves (Abdel-Wareth et al., 2019) . Moreover, supplementations of peppermint leaves improved productive performance laying hens (Abdel-Wareth and Lohakare, 2014) . Toghyani et al. (2010) reported better FCR and an improved growth performance when they used thyme at 10 g/kg diet in contrast to a low supplementation of 5 g/kg diet. Also, Khempaka et al. (2013) found that peppermint leaves in broilers diet, enhanced the antioxidant defense system, reduced the deposition of abdominal fat, and emission of ammonia. Amad et al. (2011) concluded that inclusion of thyme essential thyme and star anise oils to broiler diets had improved feed conversion ratio and meat yield. Similarly, Mimica-Dukic et al. (2003) , used mint oil in broiler diet, and found an improvement in the intestine health, bile secretion rate, and better growth rate and lower feed consumption, leading to better FCR.
In the present study the noticable reduction in abdominal fat percentage in treated versus control group may be a positive response of birds to thyme and peppermint oils (or their combination) supplementation to diets. On the other hand, the reduction in serum total cholesterol and triglyceride could be attributed to the increased digestive enzymes secretion, which in close agreement Lee et al.(2003) and Jang et al.(2004) or better bile acids release (Platel and Srinivasan, 2000; Williams and Losa, 2001; Amad et al., 2011) .
CONCLUSION
It could be stated that dietary inclusion of thyme oil and peppermint oil either singly or their combination improved broiler performance traits and had positive hypolipidemic effect on carcass fat and serum cholesterol level. 
